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ABSTRACT 

Data collection, preparation, and analysis continued to be the primary activity of the Pink and Chum 
Salmon Investigations Project during the period July 1, 1991, through June 30, 1992. The 1991 pink 
salmon (Oncorhynchus gorbuscha) return to southern Southeast Alaska was 61.7 million which was 11.0 
million below the forecast midpoint (72.7 million) but within the forecast's 80% prediction interval of 38.0 
to 107.4 million. The northern Southeast return in 1991 of 31.5 million was 7.3 million above the forecast 
midpoint (24.2 million) but within the forecast's 80% prediction interval of 16.9 to 34.6 million. The 
1992 return to southern Southeast was 36.4 million which was 9.4 million below the forecast midpoint 
(45.8 million) but within the forecast's 80% prediction interval of 27.2 to 77.4 million. The northern 
Southeast return in 1992 was 29.5 million, which was 19.6 million above the forecast midpoint (9.9 
million) and outside of the forecasts 80% prediction interval of 7.0 to 13.9 million. Return, as used 
above, is defined as catch plus the escapement index times 2.5. This change was made last year to 
provide a more accurate representation of the spawner: recruit relationship. 

Early marine studies continued in Tenakee Inlet. The relationship between northern Southeast pink 
survival (return per index spawner) and fry size provided a reliable estimate of the 1991 return but greatly 
underestimated the strength of the 1992 return. 



INTRODUCTION 

The Southeast Alaska pink salmon forecast research project was initiated in 1963. This report describes 
project activities during the period July 1, 1991, through June 30, 1992. The general scope of this project 
involves collection, analysis, and reporting of data useful for making preseason and inseason forecasts, 
and evaluating escapement goals. 

The primary objective of the forecast research project is to improve sampling and analytical techniques 
and to collect background data to provide accurate annual preseason forecasts of pink salmon returns to 

northern and southern Southeast Alaska. A new phase of this project, initiated in 1990, was designed to 
provide an inseason forecast based on the most current inseason harvest, and catch per unit effort (CPUE) 
information. Annual pink salmon forecasts are of importance to the fishing industry, both fishermen and 
processors for operational planning, and to fisheries managers for regulatory decision making. 

Pink salmon returns to Southeast Alaska have been forecast with variable success since 1967. The 
forecast was initially based on the abundance of fry in the gravel, just prior to outmigration, as measured 
by preemergent pumping. In 1965 preemergent fry sampling was initiated on selected streams regionwide, 
In 1970 the program was expanded to include 12 new sample areas in seven new streams. In 1984, the 
entire southern area preemergent program was deleted as a result of budget reductions and, in 1986, the 
entire northern area preemergent sampling program was deleted, also as a result of budget reductions. 

Forecasts made since the elimination of the preemergent programs have been based on escapement 
estimates, fry size during their early marine residence, and environmental parameters thought to reflect 
freshwater andlor early marine survival. In southern Southeast Alaska numerous environmental parameters 
have been found which exhibit a correlation with survival as measured by return-per-index-spawner. 
These include: the average daily temperature over the November through February time period following 
spawning (colder temperatures result in lower survival); coldest 14-day moving average of minimum daily 
temperature over this same time period (again colder temperatures reduce survival); and the last day of 
the coldest 14-day temperature noted above (early season cold spells result in lower survival than equally 
cold periods later in the winter). Predictions to southern Southeast Alaska during the 1987 through 1990 
time period were made by utilizing the environmental parameters which provided the highest overall 
correlation coefficient when combined with the brood year escapement index in a linear regression to 
predict return. Although this method provided reliable hindcasts from 1967 through 1986, it did not 
provide reliable forecasts from 1987 through 1990. The actual return was below the lower end of the 80% 
prediction interval in 1987 and 1988, and above the upper end of the 80% prediction interval in 1989 and 
1990. Consequently, a modified Zparameter Ricker model (Geiger and Savikko 1991) was used for the 
1991 prediction. This model provided a successful forecast of the 1991 return, and will be used again for 
the 1992 prediction. 



In northern Southeast Alaska the relationship between environmental parameters and the brood year 
escapement index does not provide reliable predictions. Consequently, returns to northern Southeastern 
are forecast utilizing the relationship between the size of fry collected during the early marine program 
in Tenakee Inlet and their subsequent adult return. 

In addition to preseason predictions, an attempt was made to provide weekly inseason predictions of the 
southern Southeast harvest. The weekly prediction updates were based on the historical relationship of 
the cumulative catch and weekly CPUE in the seine fishery to the season's total hawest of pink salmon. 
Lack of consistent seine openings in northern Southeast Alaska prevented use of the model for the 
northern area. 

This report describes the 1991 return, presents the 1992 pink salmon forecast, and summarizes the data 
collected during the Early Marine program in the spring of 1992 . Since it was prepared after the 1992 
pink salmon returned, an evaluation of the performance of the 1992 preseason and inseason forecasts is 
also presented. Specific project objectives were to: 

1. Continue adding to a historical database to be used for developing techniques for reliable 
preseason forecasts of the pink salmon returns to the benefit of the resource, fishermen, 
processors, and fisheries managers. 

2. Measure abundance, and growth of pink and chum salmon fry in marine nursery areas in Tenakee 
Inlet and Peril Strait and relate these data to abundance of returning adults. 

3. Evaluate the use of preliminary inseason harvest data for providing weekly inseason predictions 
of the southern Southeast pink salmon harvest. 

PINK SALMON FORECASTS 

Methods 

Preseason Forecasts 

Returns to the southern and northern areas of Southeast Alaska are forecast separately. Adult tagging 
studies (Verhoeven 1952; Hoffman et al. 1983) have shown little overlap in migration routes for returns 
to these two areas and production appears to vary independently. While there are differences in the odd 



and even year returns, all years were included in the forecast models because neither southern nor northern 
Southeast Alaska has ever exhibited a long term "odd" or "even" year cycle (Figures 1 and 2). The 
southern area encompasses Districts 101 through 108, and the northern area encompasses Districts 109 
through 115 (Figure 3). 

Escapement estimates for northern and southern Southeast Alaska are obtained by summing the individual 
district escapement indices in each area. The district escapement indices are calculated by summing the 
highest escapement count made on each stream surveyed in the district and adjusting for the number of 
streams not surveyed within that district. The number of streams in each district is defined as the number 
of streams for which an escapement count is available at least once during the 1960 through 1992 time 
period. The number of streams not surveyed in each district is multiplied by the average escapement 
count to all streams within that district with a peak escapement count under 10,000 pinks. The 
escapement index estimates for each district are recalculated for all years each year to insure that the 
expansion factor used to correct for unsurveyed streams is consistent between years. The majority of 
escapement counts are made by management biologists during routine aerial surveys. Weir counts are not 
included in the calculation since the data are only available for a few years, and the counts represent total 
escapements rather than index counts. When an estimate of the total escapement is required, the index 
is multiplied by 2.5 to convert the index to an estimate of the total escapement. The expansion factor of 
2.5 was obtained from a study by Dangel and Jones (1988) in which they determined that aerial observers 
were counting an average of only 40% of the fish present in a stream. This is considered a minimum 
estimate since it does not include an expansion for stream life; consequently, fish which have died and 
drifted out of the river and those which have not yet entered the river on the date of the peak count are 
not accounted for. 

The prediction for southern Southeast's return in 1992 was made using the same model which was used 
for the 1991 prediction, e.g., a "generalized" 3-parameter Ricker model (Paulik 1973): 

where: R is the return (return = harvest + escapement index * 2.5) 
E is the escapement index 
WT is the winter temperature index 
PE is the sum of the previous 2 brood year escapement indices 
e is the error tern 

In contrast to last year's forecast when this model was fit by variance-weighted non-linear least squares 
regression (Camll and Ruppert 1988), we chose this year to fit the model by log-transforming both sides 



and using multiple linear regression, e.g., 

log (R) = a'+ log (E) - BE' + 8 , ~ ~ e m p  + ~,PE + €  

The 80% prediction interval for log@) was calculated as follows: 

log (R) * t,-l ,,,*STDI 
2 

where cx.=.2, t.921=1.323 is the 90th percentile of a Student's t-distribution with 21 degrees of freedom. 
and STDI is the standard error of the prediction from the model fit. The 80940 pprediction interval for 
retum was then obtained by taking the antilog of both ends of the interval for log@). 

The northern Southeast prediction was made using the model: 

where: Y is catch or return 
E is brood year escapement 
Weight is the average weight of fry collected in Tenakee Inlet 
E is an enor term 

A log transformation was used because the residuals from a linear fit showed cuxvilinearity. An 80% 
prediction interval was constructed in a similar fashion to the method used for southern Southeast (using 
tmgS9= 1.383). 

Inseason Forecasts 

The first inseason prediction is prepared after preliminary seine catch statistics from the first opening of 
the season are available. The catch information is generally available within three days after the first 
week's seine fishery closes. The first 1991 inseason prediction model was a variance-weighted linear 
regression of total harvest on the predicted value from the preseason model and current CPUE (Statistical 
Week 28). (Note that the dependent variable used in the regression was total retum in 1990 and total 
harvest in 1991). Subsequent weekly inseason predictions regressed total harvest on the previous week's 
inseason predictions (rather than the preseason prediction) and the current week's CPUE. By midseason 
(Statistical Week 32) cumulative catch replaces the previous week's prediction. 



Historic CPUE data is obtained from the Department's Integrated Fisheries Data Base (IFDB) program. 
It is calculated by including only those seiners who made deliveries from a single district within a single 
opening. Seiners who made deliveries from more than one district during an opening are excluded from 
the CPUE calculation. The above restriction was made because it was not possible to determine what 
portion of an opening a seiner had spent fishing in each district when more than one district was fished. 
Consequently, the effort for that seiner in each district was an unknown. The current year's CPUE data 
is obtained from the Area Management Biologists' estimates. Their estimates are based on information 
provided by the local processors and from interviews with fishermen. The Area Management Biologists' 
estimates are updated continually throughout the season as fishtickets are entered into the IFDB program. 

PRESEASON FORECASTS 

Results and Discussion 

Southern Southeast Alaska 1991 Preseason Forecast Evaluation 

The pink salmon return to southern Southeast Alaska in 199 1 was 6 1.7 million fish, which was 1 1.0 
million below the forecast midpoint (72.7 million) but within the 80% prediction interval of 38.0 to 107.4 
million (Geiger and Savikko 1991). The 1991 pink salmon harvest was 43.5 million, which was 6.7 
million below the harvest midpoint (50.2 million) but within the 80% prediction interval of 15.5 to 84.9 
million. The escapement index in southern Southeast in 1991 was 7.3 million (Table I), which was within 
the escapement index goal range of 6.0 to 9.0 million. The escapements were well distributed, with all 
districts except District 101 and 106 exceeding their minimum goal levels (Table 2). 

Southern Southeast Alaska 1992 Preseason Forecast 

Because of the success of the southern Southeast return prediction in 1991, it was decided to use the same 
model to predict the 1992 return to southern Southeast Alaska. However, unlike 1991 when the model 
was solved using variance weighted non-linear least squares regression, the 1992 model was fit by log- 
transforming both sides and using multiple linear regression The decision to change the method of 
calculation was based on the belief that the log-transformed method might provide a more appropriate 
interval estimate. Unlike the non-linear regression intervals, the log-normal intervals are naturally 
constrained to be positive. In addition, the log-normal intervals are asymmetric, becoming wider as the 



predicted return increases. This agrees with an intuitive belief that there is more uncertainty associated 
with record and near record predictions. 

The above model resulted in a midpoint return prediction for southern Southeast Alaska of 45.8 million, 
with a range of 27.2 to 77.4 million (Geiger and Savikko 1992). Subtracting the escapement goal of 18.8 

million leaves an estimated harvest in southern Southeast in 1992 of 27.0 million. Figure 4 shows the 
results of using the above model to predict the return to southern Southeast Alaska during the 1967 
through 1992 time period. 

Southern Southeast Alaska 1992 Preseason Forecast Evaluation 

The pink salmon return to southern Southeast in 1992 was 36.4 million which was 9.1 million below the 
forecast midpoint but within the 80% prediction interval of 27.2 to 77.4 million (Figure 4). The 1992 
harvest was 19.0 million, which was 8.0 million below the prediction midpoint but within the 80% 
prediction interval of 8.4 to 58.6 million (Geiger and Savikko 1992). The escapement index in southern 
Southeast in 1992 was 7.0 million, which was within the escapement goal range of 6.0 to 9.0 million 
(Figure 5). The escapement was not well distributed, however, since streams in the Ketchikan 
Management Area (Districts 101 through 103) were all above escapement index goal levels, while those 
in the Petersburg management area (Districts 105 through 107) were all below escapement index goal 
levels (Figure 5). The escapements to Districts 105 and 106 were especially weak, being the fourth and 
seventh lowest escapements achieved since statehood (Table 2). This, in spite of the fact that restrictive 
openings during the 1992 seine season in Districts 105 and 106 resulted in a combined harvest of less than 

10,000 pink salmon. 

Northern Southeast Alaska 1991 Forecast Evaluation 

The pink salmon return to northern Southeast Alaska in 1991 was 3 1.5 million fish, which was 6.9 million 
above the forecast midpoint (24.2 million) but within the 80% prediction interval of 16.9 to 34.6 million 
(Geiger and Savikko 1991). The harvest in northern Southeast in 1991 was 18.4 million (Table 1). which 
was 6.2 million above the forecast midpoint (12.2 million) but within the 80% prediction interval of 4.9 
to 22.6 million. The escapement index in northern Southeast in 1991 was 5.2 million, which was very 
close to the overall escapement index goal of 4.8 million (Figure 6). 

Northern Southeast Alaska 1992 Forecast 

The majority of the variation in the pink salmon run to northern Southeast prior to 1992 was explained 

-6- 



by the size of the fry collected during the May 15 through May 31 time period from the Early Marine 
Program in Tenakee Inlet. The average size of pink fry during the 1979 through 1991 study period was 
613 milligrams, whereas fry collected in 1991 only weighed 455 milligrams. 

Harvest rather than return was used as the dependent variable in the 1992 prediction. The change was 
made because the return model forecast a return of only 9.9 million pinks, which is below the escapement 
goal for northern Southeast of 12 million. Using harvest rather than return as the dependent variable in 
the regression model was deemed appropriate because the escapement goal for northern Southeast had 
been met or exceeded only twice in the last 32 years (Table 3). In addition, the lowest harvest which 
occumd over the study period (1979 through 1991) was 1.1 million (Table 1). The harvest model 
predicted a total harvest in northern Southeast of 2.2 million. The 80% prediction interval for harvest was 
1.1 to 4.5 million (Geiger and Savikko 1992). The estimated escapement was obtained by subtracting 
the harvest estimate of 2.2 million from the total return estimate of 9.9 million, which left an escapement 
estimate of 7.7 million. 

Northern Southeast 1992 Forecast Evaluation 

The pink salmon return to northern Southeast in 1992 was 29.5 million, which was 19.6 million above 
the forecast midpoint (9.9 million) and outside of the 80% prediction interval of 7.0 to 13.9 million 
(Geiger and Savikko 1992). The 1992 pink salmon harvest was 15.8 million (Table 1). which was 13.6 
million above the forecast midpoint (2.2 million) and outside of the 80% prediction interval of 1.1 to 4.5 
million. The 1992 escapement index in northern Southeast was 5.5 million which was the second highest 
index achieved since 1960 (Table 3). The escapement was well distributed compared to recent years with 
Districts 109, 110, 11 1, and 112 all exceeding their minimum escapement index goal levels (Figure 6). 
District 113's escapement index was only 78% of its goal. However, District 113 has an odd-year 
dominance and 1992's escapement index was the second highest even-year escapement index since 1960. 
The 1992 escapement index in District 114 was only 38% of the desired goal level; however, this district 
has only reached the desired goal level twice in the last 33 years (Figure 6). 

The relationship between fry size in Tenakee Inlet and the adult retum to northern Southeast has provided 
a relatively accurate forecasts from the first year of the study (1979) through the 1991 return (Figure 7). 
However, the 1992 forecast was an extreme underestimate of the actual return. There has always been 
a concern that predicting the retum to an area as large as northern Southeast Alaska, based on the size of 
fry from only one estuary, was very risky. Although the 1992 forecast was for a very small return, it was 
recognized that the forecast interval was probably overly restrictive (Geiger and Savikko 1992) because 
the model was based on a small number of years, and we were not confident that it wasn't missing 
variables which were important to the forecast. 



SOUTHERN SOUTHEAST INSEASON FORECASTS 

The first inseason predictions were made in 1990. The first week's inseason prediction for that year 
accurately indicated that the preseason prediction was too low (Figure 8). The midpoints of the preseason 
and inseason prediction models in 1991 were very similar. However, the 80% prediction interval on the 
first inseason prediction made in 1991 (Statistical Week 28) was approximately 10 million narrower than 
the 80% prediction interval of the preseason prediction (Figure 8). 

EARLY MARINE SURVIVAL STUDIES 

The Early Marine Survival study in northern Southeast Alaska continued in 1992. The fry size parameter 
which had provided reliable pink salmon return predictions from 1980 to 1991 severely underestimated 
the 1992 return (Figure 7). 

Methods 

Fry abundance in Tenakee Inlet was monitored once each week, weather permitting, by conducting visual 
surveys along marked shoreline transects at Cannery Point, Comer Bay, Tenakee Boat Harbor, and Trap 
Bay (Figure 9). Three additional sites were added to the study in 1990. The three sights are located in 
Peril Strait, the first major estuary south of Tenakee Inlet (Figure 9). Fry were counted by a person 
wearing polarized sun glasses and standing in the bow of a 4 meter skiff. The skiff was piloted along the 
shoreline in water as shallow as possible at speeds less than 3 knots. Numbers and locations of fry were 
recorded directly in field notebooks at the time of observation. Fry samples for weight and length analysis 
were collected with a beach seine. The seine measured 38.5 meters long by 1.8 meters deep and had a 
uniform rectangular mesh of 3.2 x 6.4 millimeters. Fry samples collected for length-weight analysis were 
preserved in a 10% buffered (sodium borate) fonnalin solution. 

Temperature and salinities measurements were taken at the surface and 5 meter depth increments from 1 
meter to 15 meters, with a model 33 Yellow Springs temperature/salinity meter. Water clarity was 

measured with a 20 cm. diameter secchi disc. 



Results and Discussion 

The average length and weight of pink salmon fry collected in Tenakee Inlet and Peril Strait for the entire 
month of May and during the May 1 through May 15 and May 15 through May 31 time period is 

presented in Table 4. The average size of chum salmon fry is presented in Table 5. These tables 
represent the total number of fry collected using all gear types (beach seine, purse seine, lampara seine. 
and dip net). Fry from the earliest years were collected primarily with dip nets, while those from the later 
years were collected mainly with beach seines. As indicated in the Northern Southeast 1992 Forecast 
Evaluation section, the fry size parameter had been providing reliable forecasts of the northern Southeast 
pink salmon retum between 1980 and 1991 but greatly underestimated the 1992 retum. 

The number of pink salmon observed at Cannery Point in Tenakee Met, and in Peril Strait, by statistical 

week, by year, is shown in Table 6. In 1992, the Cannery Point peak count and mean count during 
Statistical Weeks 18-22 were the highest for the study period (1979 through 1992). No correlation has 
been found between the number of fry observed and the subsequent return of pink salmon adults to 
Tenakee Inlet or northern Southeast Alaska as a whole. The lack of correlation may be the result of an 
inability of the observers to accurately estimate the numbers of fry present in large schools. Both "within" 
and "between" observer variability detracts from the accuracy of abundance estimates. However, the same 

employee made the abundance estimates during the 1990 through 1992 time period. Consequently, the 
"between" observer variability factor was not present during the last three years. Considering only the 
last three years, the abundance indices for 1992 at Cannery Point (peak survey and mean counts during 
Statistical Weeks 18 through 22) were approximately double those of 1990 and 1991 (Table 6). The 
counts from transects located in Peril Strait are shown in Table 7. Temperature and salinity data have 
been collected in Tenakee Inlet at the same location near Hill Point at the outer entrance of the inlet. 

Table 8 lists the temperature, salinity, and secchi disk measurements taken at that location. 
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Table 1. Southern and northern Southeast Alaska ha rves t ,  escapement index, and r e t u r n  pe r  
index spawner, 1960-1992. 

SOUTHERN SOUTHEAST NORTHERN SOUTHEAST 
Return/ Return/ 

Year Harvest Escapement Return Index Harvest Escapement Return Index 
Index Index Spawner Index Index Spawner 



Table 2 .  Southern Southeast Alaska pink salmon escapement by d i s t r i c t  and yea r .  

- - 

Dis t r ic t  

Year 10 1 102 103 105 106 107 108 T o t a l  

Goal 2,000,000 600,000 1,700,000 500,000 600,000 600,000 6,000,000 



Table 3. Northern Southeast Alaska pink salmon escapement by district and year. 

Dis t r i c t  NSE 

Year 109 110 11 1 112 113 114 115 Total 

Goal 600,000 1,000,000 500,000 600,000 1,600,000 500,000 4,800,000 



Table 4. Average length and weight of pink salmon f r y  captured i n  Tenakee I n l e t  and P e r i l  
S t r a i t .  

May 1 t h r o u g h  May 1 5  May 1 6  t h r o u g h  May 3 1  May 1 t h r o u g h  May 3 1  
Length  Weight Sample Length  Weight Sample Leng th  Weight Sample 
Year MM MG S i z e  MM MG S i z e  MM MG S i z e  

Tenakee I n l e t  

P e r i l  S t r a i t  

T a b l e  5 .  Average  l e n g t h  and we igh t  o f  chum salmon f r y  c a p t u r e d  i n  Tenakee  I n l e t  and P e r i l  
S t r a i t .  

May 1 t h r o u g h  May 1 5  May 1 6  t h r o u g h  May 3 1  May 1 t h r o u g h  May 3 1  
Leng th  Weight Sample Length  Weight Sample Leng th  Weight Sample 

Year MM MG S i z e  MM MG S i z e  MM MG S i z e  

Tenakee I n l e t  

P e r i l  S t r a i t  



Table 6 .  Tenakee I n l e t  e a r l y  marine f r y  surveys a t  Cannery Poin t  i n  thousands of f i s h .  

Mean 
S t a t i s t i c a l  Week Peak Weeks 

Year 15 1 6  17  18  1 9  2 0 2 1 2 2 2 3  24 Survey 18-22 

1980 

198 1 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991  

1992 

mean 

Table 7.  P e r i l  S t r a i t  e a r l y  marine f r y  surveys i n  thousands of f i s h .  

- - -- 

Mean 
S t a t i s t i c a l  Week Peak Weeks 

Year 15 1 6  1 7  1 8  1 9  2 0 2 1 2 2 23  24 Survey 18-22 

1990 Area # 1  

Area #2 

Area #3 

1 9 9 1  Area # 1  

Area #2 

Area #3 

1.992 Area # 1  

Area #2  

Area #3 



Table 8 .  Wate r  t e m p e r a t u r e ,  s a l i n i t y ,  a n d  s e c c h i  d i s k  r e a d i n g  f r o m  H i l l  P o i n t  i n  T e n a k e e  I n l e t .  

One Meter Two Meters F i v e  Meters 
S e c c h i  T e m p e r a t u r e  S a l i n i t y  T e m p e r a t u r e  S a l i n i t y  T e m p e r a t u r e  S a l i n i t y  

D a t e  i n  Meters i n  C i n  0 / 0 0  i n  C i n  0 / 0 0  i n  C i n  0 / 0 0  

mean 

0 5 / 0 8 / 8 4  
0 5 / 1 7 / 8 4  
0 5 / 3 1 / 8 4  

mean 

0 5 / 0 1 / 8 5  
0 5 / 0 6 / 8 5  
0 5 / 1 3 / 8 5  
05 /20 /85  
05 /29 /85  

mean 

0 5 / 0 7 / 8 6  
0 5 / 1 4 / 8 6  
0 5 / 2 1 / 8 6  
0 5 / 2 7 / 8 6  

mean 

0 5 / 2 6 / 8 7  
mean 

05 /03 /88  
0 5 / 1 1 / 8 8  
0 5 / 1 7 / 8 8  
0 5 / 2 4 / 8 8  

mean 

mean 

0 5 / 1 7 / 9 1  
0 5 / 2 0 / 9 1  
0 5 / 2 4 / 9 1  
0 5 / 2 7 / 9 1  

mean 

0 5 / 2 6 / 9 2  
0 5 / 2 8 / 9 2  

mean 



Figure 1. 
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YEAR 
- MOVING AVERAGE HARVEST 

Southern Southeast pink salmon harvest with ten year moving average. 





I Figure 3. 

Ket chikan 
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Northern Southeast Alaska pink salmon escapement index and escapement goals by district and year. 
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Figure 4. 

YEAR 

Performance of southern Southeast's prediction model. 
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Figure 5. Southern Southeast Alaska pink salmon escapement index and escapement index goals by 
district and year. 
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Figure 6. 



YEAR 

Figure 7. Performance of northern Southeast prediction model. 



Figure 8. 

WEM 30 WEEK 31 WEEK32 WEEK 33 
DATE OF PREDICTION 

I 
WEM 30 WEEK 31 WEEK32 WEEK 33 

DATE OF PREDICTION 

Preseason and inseason predictions of southern Southeast pink salmon 1990 and 1991. 

-26- 



G - 
Figure 9. Major fry collection sites and oceanographic stations in Tenakee Inlet and Peril Strait in 

1990. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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